a * m # w it 

JAPAN PATENT OFFICE 



8U a # # m k IB m $ ti x m m a r is <rc ta m # « u ifi m 2 n x 
* js t in - -c *> h z. t zmm-t h o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



m 1 ^ fl 0 

Date of Application: 



2 0 0 4 ¥ 1 2 9B 



tH Si # 

Application Number: !fflSS2004-357429 

JP 2 0 0 4 - 3 5 7 4 2 9 

The country code and number 
of your priority application, 
to be used for filing abroad 
under the Paris Convention, is 

as m a a*mmmmniR&ft 

Applicant(s): 




[mass] 

[iff fFttJMH A] 



TT ST ITvK 

NTTH 16 6 4 7 5 
¥/£16^12^ 9B 

HO 1 L 21/00 

000004226 
100064621 

uu in mm 

03-3580-0961 









100067138 








nun %m 








100098394 


[#H±] 






ojjii mm 






#111 2 0 0 4-2 1 4 84 9 


[tBISIB] 


¥/&16^ m 22B 








006 194 




16. 0 0 OR 








ifffFft^fSH 1 




wmw i 


\mrrZ] 


mm i 







ttg-sf-] 0 2 0 5287 



AM tl J TT ST ^ j ^li ttO 

[gf^JM 1 ] 

pff£tf>ffi t frh ft 1 7* =, X7*4*L, ^ 

ft < kill 2 &m b fr^Mf&Z ixfz 9 -Y v V tft<?)^M *£EPfln LTmjfef? 

1 ^7 D L ^^^^BtJie h lC§r3§ S 1±T v 9 Bl^fSC L . Buffi 

BUffif? 1 ^7Xvii, tf^ Onh a >±tpilc «fc 0 3 fix f£fC lc «k •) aHftx 
[MM 2] 

no test * 9 , Huiettfticj:^^^^^^^ o<7>)ij?ii^ni)b*ffi:TL. a* 

ttf*^ tc felt ^Huiem 1 ^W<?>S^lt**i&T-r-6ftW±T*>4 
B8iai*sfe#x<7>J£ft]k: «k 0 , itufetft ft tc j: s ^{fr^^^f- •) cotftfifi^iiftn L 

HfJfeff 2 ^7X7tt, If Onhn>±tD|i:j: o $ ftTfEMHUc J: Oiliflx 
* ^ - z.<bil fzMJ- *t 4 9 a N n>*i|7'7X7T'i35 

[H^JH 6 ] 
[If ^JI 7 ] 

m&m i ~ 7 cov^-rti^ 1 mizmm^^mn^wm^mi^n^ tza^x . 

ffl l& SO IB IS JFf 35 i: ft ^S^W±tc/jn^ii-^ 



i an -j^ >n v j 

bu IBS M \z. SO IS ■/ 7 X vt J: 9 £ £ ti & -i ir > x * >i - ^ $y $i f £ £ #> co <^j£ ^ 
EP /JD -s 

[M^JI 1 0] 

Mil , e^vxjf^jg^, ^^f^M ? n -fr;|«3i<7>^&< 1 TC-il, 

immm i i ] 

mmm i o les^^t^m^^ii^ff^^vjicfcv^T. 
iw^Ji 1 2 ] 

awl 1 1 ie«^^t^m#^^<?>^^^aicfcv^T. 

Huiem 1 ifiicfcuT . soieM^ 300-600 °cicM&i-£ 

[M^JI 1 3 ] 

m^ji 1-12 ^v^-rti^ 1 M\zmm<v%mmfomm?>mf&ii'<t;\z£>^T „ 
mm9~Y-y hit. < 1 1 mmm 1 &m t mmm 2^mtmmt ^ 2 ntz^ 

immi 1 4 ] 

mmm i~i3 <n^-?nfr 1 Jitcie«<^^^m#^^^^/*^«icfcv^T . 
mmfammftfr<h% zm it. < t*>mmm2&m. Rumm^^m^^ ntzmmm 
t . 

immm 1 5 ] 

Huiesgp/iij. Bufenif&n, mmm2&m> Rumm^ <bffij&$ n. it^mmmm.^ 
immm 1 6 ] 

mmm 1 4 *fci± 1 5 ie®<^^^«^»^^ff^^viicfcv^T , 

Btiiessis^tt. Buiemi^Ji, ituiei? 2 , &£mi^tt:i**sii£#t? c t ^ t 

[fflt^Jl 1 7 ] 

it mm 14-16 cov^-tti^ 1 mizmm<^^mmi^wm<^m^ni\z)s^x . 
bu t$m# & h % z> m it . 

mmm^mizm Lxmm.^ n. < t ^ mmm 2 &m . Jkummfr^mi&z 

immm 1 si 

1 7 mmco^mnwnm^m^ii^jzis^x . 
mm&mwkitwmit. mmmi&m. Buie^2^n, 7kumm<^^&i^ssm.^\zitm 



L 5FJ <J^ >H 1 » i 

[If^JM 2 0 ] 

It^Jl 14^19 wufn^ 1 Jllcie«*>%»«#WI8!tf>0fft#S£lci*v*T . 



L T=T AM t3 J U/-J ti^UJ W 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

3n5>t-)C$ftf,*i5«li6UT 1 Mallei ft. ^SBfflfSBH. WHtltt , 

, 2^tc. tatflii-ctifis ntzmmfrmzzfiK^itikm. os*. 

i: 3 ttTV* 
[ 0 0 0 3 ] 

fie*. ^3|#^Ii , #<fflv^tlT§fc. f^^lotU, DRAM 

(Dynamic Random Access Memory) < {$. m 3 flX £ . 

OSFET (Metal-oxide-semiconductor field etlect transistor) frhtc*). Mtf(2 
[ 0 0 0 4 ] 

l^l. dramt-i^ nntviz t mn^mnvtm^mn c t fr^fasmt ft *> x 

SfcSttfctiHSfc*^*;* tlT L * 7. Wv^lH^^i:, D R AM«#£'r4^ > * 'J IfT-fc 
£, «k<*D«btlTv^ t J:7»C. DR AMTii, f - ?^SVf S Etf ') 7 U ^ y a 

[ 0 0 0 5 ] 

o T t j t»- 7 )b*«fE L %^mmT'3bZ> 7fW%L'\icD J- =E ') t LX li . ROM (Re 
ad only Memory) <k < ft\ h tl T £ 6* , |r3^ 3 tlT £ ^r — 9 tf> -*»3E5£ fc*^ 
T- £> £ » t tz s m § BS x. nT H&ft ^ j¥?£tt<7> >t 'j UT, EEPROM (Electrically 
erasable programmable read only memory) Sfflufc77 7ya>t'J (Flash memory) 

fe'H^^tiiui (4#fp:fcitt i , i , 2 #»a) . 7 7 'V y i > t ') u , mm® 

[ 0 0 0 6 ] 

mOivv^^t^KitiiJ, MOSFET^r-Miggit) 1 , H|y- 
Filhifir- h ««fc>fr Lfc«»^)IBi>»<b ft* *9 v 9 Y-V (Stack gate) «it i: 
ft oTv*£„ 7 7 y a > t t J > h CSfll 3 tifcm^f^»lc J: •) , MO SF 

e t a? ft-* * c -&mm lt . 7*- ?<7>ie ltws. 

[ 0 0 0 7 ] 

7 7 -y y a > t 'J 6Dt*- ?<7>«§}A<*tt. h'M >4Hiafc:ES«JBE*ep*|ii LTMLt* 
fcJKtcflSfltf^EPfln LTF -N (Fowler-Nordheim) h ^^^tMtt: hT\ 

^n* 0 f-^iiiii, r- h ^^^icai^iai<7)Mm^^Eli^ni-s c t x. &mr-h 

[ 0 0 0 8] 

7 7 7 y a > t 'J [J ^ D R AMcT) J: 7 ft 7 L v is ^- ®j fe*^ ^ ft jx ffi . F"Nh>^ 
>uBl^^fflv-v£ fzdb\Z. DRAMtctt^T^-^co^^ jA a ^ v^g i ic ^ -f h m R 
jSvmc* < ft o T L * 7 i: 7 <7>mmi)*$>2>. 3 «b \z x t 1 *- ^ ^)f§ • v^^^i^ 9 ig 



TJ <3T> <Q o 

[ 0 0 0 9 ] 

> * M (WT. FeRAM (Ferroelectric RAM) ^Utttt^ffiSUBctft 
*Jtiv>fc%tttt# > * "J (WT, MRAM (Magnetoresist RAM) k u 7 ) * k*fc*ftS 5 
tlTfe 1 ), feh\zmm: tlTv^„ c^ + T. F e RAMU, KUc H ffHt 2 ft T £ c k 

*>*>»k *t«i<?>8iH*»»?*na:, sr is I >t 'i c it x- ^ < n ->• .y ? ^ d r a m 1 1 § 

[0010] 

^M^> (PVDF) «k 7 ftfiSA'^ttfil**. BaMgF^t^v^fkft 

flfcftftttfttttt k 7 «y ffc»%fi|*#tt % #®*}§7 JF.T^^i'^&^te 

[001 1 ] 

»ft:ft%»*#tt, BaTiOj, PbTiOj^Jr^^n^x^n fllii (Perovskite 
) . LiNb0 3 , LiTa0 3 ^:t^|>(Uf ^ H tijn ( Pseudo-i lmeni te) » P b N 
b 3O 6 , Ba 2 NaNb 5 0i5^t^?>7Xf> • 7*n > X (TB) Jtia ( Turags ten-bro 
nze) „ SrBijTajOj, Bi^isO^&k^t^xvxJl^tiig (Bismuth layer-st 
ructure I e r roe 1 ec t r i c. BLSF ) ^ . L a 2 T i 2 O 7 & k<?> >< A n ? a t- fllit ( P y r 0 ch 1 0 r e 
) 

[0012] 

* fz. Mft=?-faffimfa\t » # "7 <y fb^- t*> (PVDF) fc«6#>. 7 <v ffchT- 'J ? 
y (PDV) k£7 vftif l>w«l^#^P (VDF/TrEF) <t ir . mfr 

?<7>m&izmizx*)ftW2iiz. mmn^izm lt^h t < ^fr:£iSK3 ft 

[0013] 

±3£ Lfc%ffi«#**)H-*> 7 *>. F e R AMlc li±lc fc'&ffl $ tl*. $ «b 

\z. mitwt&mmfav*-? * < ®.m2tix^z<7>\z. j h mm* nr>i&mn#i 

(lilTs -^n^x^M K itif# k pf £) co + T'^Pb (Z r . Ti) 0 3 (PZT) 
[0014] 

v*Ji#«5i3|«|W# (BLSF) *>*1rfflk 3ftTv>£. l^L, $ft&%g|«#fc: Jt-<7> 
[0015] 

7 7^a>t'jtf)nbDkL-CJIIifif3ft5FeRAMi:ii> ±lc, ^?7?IJ:FE 
Tmiz-frMZ ft£ . X^-y^Mli. 1 h 7>y X? 1 if t^'y ?1F e R AMJ: tof 
. C *>«it&*«b H 1 3 ic^-t £ 7 * * 7 v * * 9 o <30 k » -7' v - -j-W.^ ^ 
A-y ?tio^<?), i^I^t^'y ^ffo^^ib^i. X^-y^MtCtt. 1 hi 

1 3! F eRAM^Cti^ 2 o £ fa T 2cS®J fP ft £ tfc2F^>yX? 

2 df^^i/ ?IF e RAMA'J.6, 
[0016] 

0 1 3t*t^9'^I^F eRAMtt, fi>#i«8 0 l^it, 7-^8 0 2, K 
M> 8 0 3, r- h *&*tflg 8 0 4*ALT»l+«bftfcr-h Hffi 80 5J:0^^MOS 
h7>yXn«X, MOSh7>y7v^V-7s8 0 2 tc . TSB«ffi 8 11. 



Mx\t. y-*it}$8 o 6 ic* 9 ±te^^^x n»y-^8 o 2icji^Lxv^. tfc. 

[0017] 

(^t^*82 1 ) lc 3ft tl * J: LTtaitSC tT\ r o n J £> -5 VMJ To f f J <?> 
[0018] 

JtitfLfcx?^ ^IF eRAMlcWL, F E TIF eRAMli, iX1»m*ffl7 F e R A 
Mt LxmWZ *lTu£. FETIF eRAMtt, 1 h 7>y'X?lF e RAMt tnflJ 
*U C<7)«ii*^, MO S F E T*>r- h mm t * * * ji &t&<7> Y- h %&mm<r)i\ib *) \z 
%ftitt#|]g$EiE LfzMF S (Metal-ferroelectric- semiconductor) IF e RAM> M 
OSFET^r- h nm<r> ±.lzfamnikm*W.W LfcMF M I S (Metal-ferroelectric- 
metal-insulator-semiconductor) IF e RAM. 2 b tc M O S F ET^V- htii: Y 
- h *feSI£<7>ffilc3atg$fli#Jg*E»LfcEI 1 4lc5KfJ:-7&MF I S (Metal-lerroelect 
ric-insulator-semiconductor) IF eRAM^ir^ 1 h 7>y 7,?IF eRAMi'ibli 

[0019] 

m 1 4 tc^^-MF 1 sxit. ^mi^mm 9oi^_htc. v - * 9 o 2 . km>9 0 3 

fcfla*., 7- x • H u >WlcEKS iirzY- h t&f&m 9 0 4 <o±ic. <b£* 
IjS«#JS 9 0 5 ^tix. » &1g#JB 9 0 5<o±tcr-H ti 9 0 6 $1£5. 7 - * 9 0 2 
\Z It 7 - Xtft 9 0 7 $ 4 L T V - X®J±Jb*E[17]l] 3 ft v K H> 9 0 3 Ctt H M >*B« 

9 o 8-&<kLxnm&i)*mifci,x\.*2>. 

[ 0 0 2 0 ] 

Cti^^F eRAMli, MOSF E T <o|flfF K ^l$m#tf> ftm^Mm 3 <r>X2b *) 

. ftm<7>ytmiz r- h 904 jtr^^ttfiBic ft**92i frmi&zn 

ife-Zma-U*) . iMflJify 7 >Hi*f<7) TonJ vm* To f f J i:LTJR»)ai't*»fl6 
[ 0 0 2 1 ] 

F ETIF e R AMT'lis ©I ft JS H fc> <b , ^-y^^tBLfcfiro-Cfc. 

, U7>y'xn^t^'y?IFeRAM tc it^ T ft *fc /Jx 3 <T-|^:a^, 

^m?«<blc*^jT-^§!tf o. L&>L$rfc*«b. HBSlciJ. lF7>y^lFeRA 
Mw?^MF I SIF eRAM (131 4) T-li, ft 3$ #111 t ¥##*> m iz Y- h 

fr&zrztbiz. fanmibnftm&^n^M-t 7 %mftmm t %t*%i±-t z , 

[ 0 0 2 2 ] 

3 <o IC^-J&lft IC^HH (Tt4,7rX) T-£>£*&*iSI^ Jit^ffi^'tt t El^ 14* If o 

m^x\t. &mm±\znwi$i&<7>i&m'm.ib*Mf8.~t z z t **»L^ofc. c<^fc<)6. 

t$»fTf^l!l$ ilfcMF I SIF eRAMti. il5)t^«m^lc X Z fz 2. Z Z I: to* 

x-B-f. Skmmo^- s i*nto*x£%to^rz. $^\z, ^^#<?> ±.\zr^-t zmmm^&x 
nto^L^m-t. mmz «t *> ± c z> - ^msruc «k o «bicfST 

LTLt7o Ctl^^tftlc, l#t^MF I SIF eRAMlCfcv^Tli, it'JtLTW 
tft^cT)^- ? ftft m^i ftM OBgSicSloTtoD, Affile lis irav^<50 

[ 0 0 2 3 ] 



<->-'-> w » m i- ivi i OiKr e jvaivik-ov i. w, >ra hb iK eb.ts< u l \- o i i\. u \j 2 

ft tfr-l&to) <7> ±.\zfamnfa*Bl&-?Z Zfzdb, MF I S^F e R A M ffi it <k 7 lc*fe 

commm\z £ zmftmm??.\z * & ^ifiT^it ft ►> > * m fti#*>*n3a<* nxu 

[ 0 0 2 4 ] 

-n. MFSIFeRAMT-ii, ¥*H*±*>*fe««*<fcB Lftufc#>lc. JSiiflOcK 

tiuu$v\ Km\zm<tm*?XM~£&< mlt l * . c<^*§«. #n#niit 

Affile BSHfclR (^BBHfcJS) **J&I5R$ tlT L I o f:J|n v MF I SIF eRAMt 
[ 0 0 2 5 ] 

<ft>K iEfiift>t'j a^<)«-?s ft < ft -So r^if^iii^i^p^ 

[ 0 0 2 6 ] 

JbiB LfcF e R AMft txit. S#±^^&«3iiI$lt#<^/£*>*MT-£> £ . 3££ * 
T-ic*i * ftj&sR^H&vll *<7>SflBUi2j87j a «b*iTv* -So tfij^tf, (sol- 
gel) fttmflk&mMfrM (Metal-organic deposition. MOD) %#t?ft^SJRtt»* (Che 
mical solution deposition. CSD) , *»&J*fl:#r3l«tif*$fc ( Me t a 1 -0 r g an i c chemical 
vapor depos i t i on. MOCVDX tiMOVPE) , ^ 4, * • u — -*f — • f|yxa> ( Pu 1 s e 1 aser de 
position. PLD) . ifc-fM * Mfr^Jf ISIyS (Liquid source misted chemical deposition. L 
SMCD) » mfv&tftif ftv£ (El ec t ro-phore t ic depos i t ion. EPD) » MM & * '< v 9 > 7 
v£ ( r f-spu t ter ing. R F * '< v 9 Ife*? v h a > * /< «y 57 ft t t it ) , ECRx^f 
•v ? v£ (Electron cyclotron resonance sputtering) ft £ W "b tl -5 . 
[ 0 0 2 7 ] 

c titb<Jo/^fli^vj<5o n±atfcft-3Tu4^iis rn, y£^>m 0 Dv* t uf titi€> c s 

it ft Jg 6*0 , # < <^I«li»^i^i5*5^ tlTv^i. 
[ 0 0 2 8 ] 

K4'lcg»tfflv^Siit)»8!3nT L * v^*f ft JUS <o ti ft t ft t so ffl 3 3 
. C S D«T-li. fcfeJfcgc? £:#><7>SJg£i&I$m#)BI<5D* - V -&Jg£ ») < "t 

S<&S* 4 «>Sfe«>lC. ©JS^^Hm<^ft!lffll**Siv^ii^, H$fft*rf 'tt^flgfe*^ < #^tlftv^ 

[ 0 0 2 9 ] 

hzs>*v 9£tix&ki&$nzmnizj:%%fr%ii3*£.cz. z<?>rztb\zp l d^t-«> 

icff^^$ ti6^l^«#<7)^J¥ • ^Sft iric^ct ftffirt 5^^^^ 1; . Zfz. m-&PrXMf& 
LT s t^<Sfto^!ff'l4tcft-g.ftir, fflt o T ^ S ft ran . 
[ 0 0 3 0 ] 



[ 0 0 3 1 ] 

tzm ^ (7>mm^m\cn l . ^mm^m<7>r^nm t lx*><*j 9 cm 
* ir%fflv^5 c i: 4 < . mn-t z>m<v$kffiw{h c^m^y * * fc*tt$$ftnv^& 

[ 0 0 3 2 ] 
[ 0 0 3 3 ] 

znfzib. famni¥*mftLrz'&\c fjantp% f&m^rzWtm*-o<7>T > r t& 

*£oT. Jhie&3|S*^ «V 9 f &T'\t. > r t V* 7 I Sit?* lift) $ ft, fflJjH^'a -fe XIC 

i 7 ic $ij $] ~t £ £ #k ir^^fr^JKSJcWlI-r-S^S^A-Dfc. faxT. -5. 

fjH^ttKlc J: o T tt, 7-- > r^II^ft 7 C i: fc*T*§ £v*»£-<fc*>o fe. 
[ 0 0 3 4 ] 

* fc» * >* v 9 m<nm&'M.-&&m-? ziifti t u . onhD>*i (ecr) 
isiciafrrL. rii^ic, 9 -r -v h tmttmizmm^xitn<^^. ; Mmi±^wm l „ iiieEc 

L. Jg£*$ttc;tifi£ i±£E C R *^-y ?ftfc*£>£. 
[ 0 0 3 5 ] 

^*<J0 x^n- v 7ftT-li. 0. 1 P aS)^lil±c07yxjEE77T'5:v^ fc^^^-T*^ Xvii^^ 
ft&v^lctt t , ECRXM-.y ?-ST*ti, 5S4ECR^7X7i*o. 0 1 P a S<t>J£tj 
?M<bft5!ftlS*fco. E C R -y 7ft« x MMIfeXlJM^ii.9i£J^«JEEtC J: *) . 

E C R IC ck 0 LfcJ&T % hlClT TX^ <y 9 % ) y 7 fc<)6. i&v^JlTjT' 

[ 0 0 3 6 ] 

E C R * >v 57 viT tt . ^Hxlc ECR7-7XviU^'V?$ tlfcfiT 3 *l 5 . 

ECR7- 7 X7i4iw^ t>tt, ^i(ek^lc c fc») 1 0 eVi^Kl 0 eV^i^;^-t 

Liv^tft, SflxlciJai-S >f ^->co ^^mrtSS^T^t < BX*l£o fifeoT. ECR 

7*7 xvajtuw -i x^n- -y y ^ nTmM±.\zm%Lrzmmni L iz^^Ji*?-T£5-z. 

[ 0 0 3 7 ] 

E C R >y ? <&v^^ia(tT-SD a p®^^)b*^fiKT-§ Kt t^-,Tu 

E C R X a- . v ? ft xn ^Mc 1 n D o f ^ f I % it IS L i ^ ^ [i , ^ij^li. ^fF5:«2. « 

% t<7>m#>Tm^m-& . mm^mw «t < r^t^^iciLxv^, t/c, ecr^^^ 

^T-tftf* L /ifll^^ffl t 7 + a y U , m^^7--^<7)^-- 9 -T' Slot, E 



[ 0 0 3 8] 

e c r *>*v y ^m^rz%mnwm<r>mpi\z-o\^x^\^ < o^^nxv^. aj*. 

12, ifffF^ClU . !tffF^C^5 , ft ft ft Jem 6 Xlt. 'J t7Z*Xtt* I- P>*^2^#t?i& 
^«#c7)8S|3ticov>T#^ £ 3Mf fFlfcifiK 7 TMi, B a 2 N a N i 5 0 j 5 <o ftU 

itlcouT*^LTv>*. $ ^lc, ItfttfrJCffi 8 T-tt, B i 4 T i 3 0 j 2 <?>®iiH lc o x m 

[ 0 0 3 9 ] 

{iSBRAtt. *WilB»lc35KL/!:3fefir«»fi:itt«*T«SS ft S 3fc *f !* »r £ IttW *h 
ic it. *&W\zmm^ z ft ft ft ffi Z-Ztz&fL-t Ziz ItMhKfr o fc. 

1 ] 1fSf8 - 0 3 1 9 6 0 f^« 
IftftXM 2 ] fttfrm 28 144 16^^1 
IfttftJcMZ] ftftm 2 7 7 9 9 9 7^&m 
[iff fflfcitU ] iff «f 1 0 - 1 5 2 3 9 7 f 
[ifffF^C^5 ] iff H§¥ 1 0 - 1 5 2 3 9 8 

-i*J , l 9 8 l^, (S. M. Sze. "Physics of Semiconductor Devices". John Wiley 
and Sons. Inc.) 

[itn&jcm 2 ] Kmn±mm. mmwm. 73t, i9¥, 51166. 2004 
s i mm * t- — j v ■* * -< ? 

* in/'-, fj?B l 7 ^, $5^, 2 2 2 2 I, l 9 9 9 ^ C J. Vac. Sc i . Techno I . , B 
17. no. 5, 2 2 2 2 ( 1 9 9 9 ). 

UEftgf-JcM. 6 ] nm h<r> i; \ --h>i'T-f^^\z • v a i> ? 17 6t, 13^ 
, 1 7 6 8 1, 1 9 9 4 ¥ (J. Apil.Phys. . 7 6 (3). 1 7 6 8. ( 1 9 9 4). 
I^lffF^fK 7 ] «?*«b*> r»#&V5|»5|c)64i J , I44f, 8 6 1- 1 9 9 7 ¥ 
[#*f fflfcffiK 8 ] m*h<r>-r-f ^^/'U- U I58f , 2 4 3 1, 

1 9 9 1¥, (Add 1. Phys. Lett. . 5 8 . 2 4 3 . ( 1 9 9 1 ) . 
[^B^<7)^^] 

[ 0 0 4 0 ] 

L ^ L & ^> , &*T- It , ECR^<f?atfflott, ft A h \t X ^ -v 9 t la] 
ftnUmt LT t *>^fc««IC«J: ^fr^IjRL, ^«T*B&fcJ13(RL =fc 7 

J: LTv^fc. Z<7)fzdb. ftfi*TMi, E C R X n- ^ S ^ ffl v> T it *i § PlS L T t , 
F eRAMtcilfflT-g * H$f & l&lfclttt^ C fc ib*T-S £ a>o fc. 
[ 0 0 4 1 ] 

* ¥£W It , LM _hT'lfcBfl L W &-t Z fzdb fc 2 ft t X <fc *) , ECRAn- <y 

[ 0 0 4 2 ] 

^^tft^iSliy^Xv^ifSL, ^i<tUl U2 t ^-bii^c? fltz 
9-Y-y h \Z%<?>>*4 X^EP^DLT^ 1 ~f => X7J: O^^Lfc^lT^ h tcir^i? 



«k 0 IHx^4 ^-^4^. ^ntff * >f * n hD>^^^7ftD ( Sffittpfr^g 
[ 0 0 4 3 ] 

[ 0 0 4 4 ] 

±fi%8!*#?|JRtf>j|3jft^i£ic*yv*T, h ta Z m n&m \z . ffi%.<r>®.f&\£x 

HtLTliv^ ft & x gg 2 "7* 7 X v at , ff ^ -i ? a h n > ±h oftlc £ 9 2 *l T f& 
It filmic * 9 if tftx* a, hfltz^T^ ^nFn>*i|-/7XvT-J>'), C<^> 

[ 0 0 4 5 ] 

tC <k 9 *13 >f ^ * >l * - ■£ mW-f Z rz#><omj£* WW L T ij £1*. 

[ 0 0 4 6 ] 

C k § . H 1 XniZls^T , 1*^ 3 0 0 ^ 6 0 0 °C \Z W m~t fl \t £ v^„ ft H s 9 -Y 

y h it. < t i>m 1 &mtm 2 &m tmm t tifc t^-e**. 

[ 0 0 4 7 ] 

£ *ifc«&*>l»*S®*i k ^ft < ttilisi^T^^. gg&Jitiu *s l 

[ 0 0 4 8 ] 

[^B^iO^j^] 
[ 0 0 4 9 ] 

OahD>±to|lcj;^^l -/^Xv^fflv^cXA'-y ?aici>), $1^1, ^2^1, 
^^^^ k tlfc^SHB#^«b ftSi^if^ JiJC^fiK-t^, £. 7 \z L fz<?)X' . « 

softie J: 0 » 1 ^24«, ^^^^<^Jt*^ftiJffl 

* j: 7 ic ft *) , t£%mmwn®.-zft n&m t mfrmi)*mi£x- b *> * 7 1= * * t v> 7 



[ 0 0 5 0 ] 

HIT. * ^ Bfl<7) i It?) ff^ie lc o u t 0 ^ #M L T Ift 1 5 « mitt. #fESU<7>HSteiJ2JI8 

filitHlTMi. x 'J 3>i'655S«i 1 0 1 <?>±lz, -&{£>> ') ziy frhtczttrnm i o 
2 . ^-r-^^^ibfts TSMt«li 10 3. Elfcft: ~Wk<t-> >) =j xn&mmm. 

frhtcz&mmmm 104. b i 4 t i 3 o 12 ^^^s^am*n 1 0 5 . &**>«r*_h« 

5 tt. < t t 2 o<7)&)^«o ftfc&JHBHL«to*»"b & I^M^te^ 

^LHt^Tu5. * fc x mmx-mm lx v> z> r%£itt# j icov^t, ^ & < H2o^ 

[ 0 0 5 1 ] 

*i\ HI (a) \zfjk-f * 7 ic , ±Hffljb*ffi7jft (10 0) T-©i«fc* 1 ~ 2 n~c m 

<^p^<?>^ 'j =>>^ i o i %ffl«L, it i o i <7>mm*mwktj&&{t*m*. 

ffi»Lfe*!|R 1 0 1 <0±K , &j£jB l 0 2 tl/c^flgt^- So 

[ 0 0 5 2 ] 

z zx- . -&%M<nwtm\zi5\^T\$. &m<nwtr&\z\t. m 2 ic^-r & 7 &e c r <v ? 

^K£fflv>£„ HI 2 ic^tE C R Xa- -v ^^ItovntBHt^ t , £ i\ join 

^2 0 1 t zn\zmm-tz -?=> x?«i 2 0 2 ^«£tv^ o «lm2 0 1 it, 

[ 0 0 5 3 ] 

$&jf ^ 20 i \z n. m&j&ttMi.<7>&M i o i frmfeztizmwL* >v ? 2 0 4 

HT^fc $ tlTv^S. * 7* 2 0 4 LTIhI^^ -It & C ? % itffi£ it * « fl- lc J: 

S^^fflF*3±9-'ti fc%|S)±3^SCi: *>'5TII6i: SMl^ 2 0 1 ft 

^< =k 7 ic >; > r^<7) 9-Yv h 2 0 5 t>*m*. <bnx\*z>o 
[ 0 0 5 4 ] 

? - Yv h 2 0 5 lis *fe*ft#<p «b 4 S#fi 2 0 5 a l*j lc|£g £ ft, ft PJ tf> ffl H g 2 

o^WJcBttjLTv^. £ . ? - y n 2 o 5 ic a , 7 7 f > ^ ^ - n 2 2 u ^ l 

T 2 2 2 b*mffi$ ft. 0J*.ti\ 13. 5 6 MH z ii5 JS & a* EP fln &6 3 ftT 

?-rn 2 0 5 **i|fttttfi»*^, aSTt^En^ni-S * 7 \z LT tHv>. 
9-Y v h 2 0 5 IJ. iffl^7lfc^lT\ P3 04*£l+T-& < , ^MlTi)oTtft 

[ 0 0 5 5 ] 

7- 7 ^7Mi 2 0 2 a. 206 \zmm l . a^^&w 2 0 6 a, s^s 2 

0 7 LT4|-»f 2 0 8 izmffiZ tLX\^2> . i«f 2 0 811, El ^ L T A ? n 

fefE£g&lCjgi§ LTv^, ^7X74^12 0 2^)^H&^y7X7icK12 0 2 

<Z>±8Plc U , mftu A >i (ffikifff^^^S) 2 1 0 Jb'iix. <b tiX\^ Ctl<b . v-f^a-^ 
2 0 8, EHJS 2 0 7. a^i>»gf 2 0 6 Ic i ^ v ^ a 

[ 0 0 5 6 ] 

H2«ECR^'ti/ f^iS<?)iftfTF#iJ»cov^TSio«ts t . , 2 0 1 TkV?*? 

Xv£fifc^2 0 2 rttSSJIULfcft. ^v£1±#X3|iA§S2 1 1 J= 0 ^ * T *» -S T 



£i£^2 0 2 l*l*flj£tf 1 0~5~ 1 0~ 4 P a^ScojEE^lci-^. c^fliT-, a a=i ^ fl 
21011^ X74«S 2 0 2 F*3 ic 0 . 0 8 7 5 T^Ii|*M$tfct. Slftf 2 0 

8 , 2 0 7 ^^VLT7-7 Xv4*i 2 0 2 ft ic 2 . 4 5 G H z <0 v -f * n»fc#A 
L . ^On ha>it|i| (ECR) 7 ? X v £ § -t± * . 

[ 0 0 5 7 ] 

ECR^7X7|i, G&fv=3-fn.2 1 0^^^ g^if ic =k «3 . * 4, 7* 2 0 4 <r> Ufa 

\z y => xvitr^ts. *itECR^7X7wn, hit = n 2 1 ox- 
jf^s nz^mmm \z * H-yn2o 5<7)^$siLTi« 1 0 1 <7>fljk:gi § as 2 *i 

. £ flx 1 0 1 tf> fl ffi lc BBS* £ *l S . Zcoh§[B]^Flc. ECR^7X7^^7X^t>|)t 

§ tts ^ *u ^fli LTv^i^aa £»att£ tis. c*>«k 7 ic&je^fc'jat* gnomic, 

[ 0 0 5 8 ] 

m2<7>mmfi$i$mw.T'\*. h^lt^&u-t- >r ? n *) ntz-? 4 

9 u&Wl'Z* ^'fef 2 0 8 lcfcv>T- B ?>ilg L , "7*7 X-7^^^ 2 0 2 ±SS^>HSii« 
f 2 0 6 ic , 7"7 X74^g2 0 2^)g^^'b5^S2 0 7 %4LT^^^ tTv^. C 
<r> i 7 icf & C . 2 0 7lcWi-£?-r>v h 2 0 5 h <r> m WL 5ft T <?> ft # 6* , 
ffi W £ £ 7 •) , ^ > r ? ^ u*±lm\z®Lm-<:'% Z> \ztzz> a %tz. «ill*tf&*> 

?-vn 2 0 5 ^^tyfv 9 tsm-f. mmz tt-t z> Bi&nmm^mm 

[ 0 0 5 9 ] 

*fe*|JS 1 0 2<r>W^X'\t. ±.m LfcECR v ?il^fflv^ 2 0 1 ftcoMM 

*'^2 0 4i:S|xl 0 l^l^L, 9-y'Vh 2 0 5 tLTi/'j3> (Si) fcffl v> 
, ^7X7^fxtLTT^> (Ar) tmm#*-%m^rzE CR*'*v >) . £ 

*x 1 0 1 co±lc, ftffl^S 7 ^SlcS i - O^TlCcfcS^ 7 * t - H ^olfe^Jl 1 0 25« 

[ 0 0 6 0 ] 

0 2 IC/F-fE C R X>< «y 9ftlzis\,*X. * i\ 7* 7 X74«i2 0 2fltl 0" 5 Pa£ 
w»Ka»«»k:Sa»«Lfcft, X7«I2 0 2 l*Hc , A« 2 1 1 «k 

0 s fJilJffi#^T'i>5 A r ^7stii2 0 sccmS«Ti>AL. 7 , 7X74*I2 0 2 ^> 
F"Jg&fc0J£ti: 1 0-2^ 1 0 _3 P a #<?>ffi77lcaSi-^ 0 -7*7 X74SI2 0 2 ic & 

. IMn^(*2 1 0 lc n ;u m-iTt^ fJ £tt28A4Mt5:k T'tf +^nhD>tt 
nft^rfr^iiJf fiJx.li. "7* 7 Xv^^^ 2 0 2 rtco»^fBS**8 7 . 5mT (f 

^7 ) nmcDttrnt-t z„ 

[ 0 0 6 1 ] 

fln*.T . 0^LTv^v^7On J: »K flj;*. « 2 . 45GHz«70n»( 

00 £1*5 0 0 W) £«*6L. :n«^«f 2 0 8. EM2 0 7 . BSil^f 2 0 
LT7"7X7t^ 2 0 2coi*jg&ki4pAL, ^7Xvt«S 2 0 2 lcAr^7'7X7 

iS^nfc^Jgfct s. sccmttSftfi v . 0*C- 1 ^JEE 1 #Wlc 1 c 

m 3, l?Tttl-5 C i: t^t. 
[ 0 0 6 2 ] 

JiiELfc C i: \Z X *) ±j£$tirz 7*7X711, -i ji 2 1 0 ^^K^iflc «k 0 7* v X 

v^^^ 2 o 2 j: v mmm. 2 0 1 coiijjc^tt; $ n*. 7-7 x?*^ 2 0 2 ^ju □ 

icBEEStl/z^-r*/ h 2 0 5 iz . mfflfcmm 2 2 2<tv^l fe«7^ ( z. it 5 0 0 w ) 
%^^t4. Z<?> z tlz & *) . 9 - 7* y h 2 0 5 IC A r 3ft 5^ L T X ^ <v ? 'J > T^L 

S i Sfi)*?-r'; h 2 0 5 i •JffivUit. 
[ 0 0 6 3 ] 

z<r>tkmt $nrz'&. 9 -yv y 2 0 5 tmm 1 0 1 tco^^Ei^L^v^-r-y 

?-rvh 2 0 5 J:9JRV|i}LfcSi8ftt. ^7X7^ 2 0 2 ^1 



<? ftfc&ui#*. t^icg^s i o i Affile as l , tsttfca n^^^ic * 9 But a ft-& 

[ 0 0 6 4 ] 

W_L<7> C MC J: >K Sflx 1 0 1 ±\z-mit^> ') a > *p <b 4 & 00 £ li 1 OOnmgg^i 
I¥<o*fe*iJI 1 0 2 ftfcttflgi: t« c i: -5 (13 1 ( a ) ) . Fff £ HI J¥ * T- 

Bti^ Lfzis * -y 9 c rztkmt L T -y 7 $ ft J5 ift 3£ IS 1 0 lie 

?JS L tti 3 t X. ^fli%f?jh-r*. C<7>&, v -f ? n frih 

aftirtc* ») ^5 XvjaatfcffiLL. & H f?iL L , gtfiS® *»p(f fg \z 3s T- 

L 3sfc«LIlS 2 0 1 <7>rtg&JE*jfc±#3 -ttT^^E^)^ t Lfc&. 2 0 Urt 

g&* o i&mz ntz&WL i o i ^mm-tz. 

[ 0 0 6 5 ] 

ft*?. *fe^Jl 1 02tt, C*>&lcJfcfiR-*-ST8&««JB 103k ±g|5«ffi 1 0 6 lzMJ£* 

mm Lrzm\c. mm 1 o 1 ic«jBE*»a*iT . mm^mmM'ttici^w-ts c t a*fti* * 7 

lc*fe*i^EI& *b<OT&o &oT. *fe*|JI 1 0 2 tt, ~mit~> M =3 > Ail ft- <7>ftil JR. *>» 

^IILtUu. 3i/c, ±3&LfcE C R*>tv 9 lz * £ JH ^ff^T- & . £#U 0 ltctt 

[ 0 0 6 6 ] 

1-U±<50 * 7 ic LTW 1 0 2 fcJf£ifcLfc&, gflx 1 0 1 *mW.\*] Z *) ±5\$>\zW(&L 
. o^T\ 2 0 5 t LT*E*t-7A (Ru) %fflv^fc@ 2 [5l«I^E C R X/< 

•y 7^B*>£j|K* n, 7*2 0 4 ic. 1 0 1 %i^tS. 91 §iv^T, ^^v^xu 

T t * zf y (Ar) i: -fc y > (Xe) %fflufcECR^'<v?acj:!), 0 1 (b) ic 
Trc-t * 7 ic . «&^IS 1 0 2 <7>_klc . ftffl*«7*Il£lcR ul^ff^fj ztT\ T^«® 
1103 t)*Bf%$ tifztkmt-t Z> , 
[ 0 0 6 7 ] 

R u H<7>ff2JiUc o^Tf^"?- & i: . R u h ft & 9 - r >y h 2 0 5 % ffl EI 2 ic^i" 
E C R *^-y ^^Slcfev^T. 3s -f . 1 0 1 % 0J x. 4 0 0 "C^SOcMfcL. ov^i- 
% X74(SI 2 0 2 T>3'l4#X^Ag&2 11*9. fl*.ttflft«7 sccmT-##x 

T'^SAr^^^AL^ 15U IfSftit 5 s c cmT* Xe^/^t^AU ^7X?M202 

<7>i*jgis*. fj^ii i o i o " 3 p a ^comtjizm^'t zrz. xv^s 202 
icut. 6&m=i -f ^ 2 1 0 \zz\ 4 ,1 mm.* m ^ it 2 6 a c u-tf ^ >r ^ a h a 

[ 0 0 6 8 ] 

#J^.13T 5 0 0 W) ^«$&L. Ctl^^ftS 2 0 8. 0 7 , S?Si?ftW*^LT^ 

7X7Mi2 0 2rtl:ilAL, C <^ ±I5v ^ ^ a ft<^a> Ale J; ►) , ^7X7^12 0 
2lcAr tXe^^^ X7j«MLf:t§tt5. Xvii. S^^zi 2 

1 0 «0fSiC»»lc «k 0 -7*7 X7i*I2 0 2 * *)«H1S2 0 1 fflj Ic «C ttl £ ft S . * , 7* 
7 X74*i 2 0 2 *>ajnicEH<*ftfc7-r*/ h 2 0 5 iz . Slftfift^g^ 9Mmi 
ft^T^ («£tt5 0 0 W) 4««ftt5. C<?>Ci:lC*^. ?-rfh 2 0 5 CAr 6* 
I^LTa^ «y y y W^g: 9 » R uSf ft^-r-y h205*9fRVtt!fo 7 - 
r-yh205J: > }fRDftt5L^Ru mWL 1 0 1 <?>lfe^ra 1 0 2 Hffl 3] » L tft « ~t 

[ 0 0 6 9 ] 

W±<^ Zttil^ &mm 1 0 2 <7>_hlc. fj^ it 1 0 n m^S<?>ai?^TgPmffim 1 0 
3 3 ft ft* (13 1 ( b ) ) . Tg^m«ll 1 0 3 tt. zco'&izftm^ Z> 

±.mnm 1 o 6 t^^jcmH^en^n l^^ic. ttftttttJi 1 o 5 t&mmmm 1 041:1 

BE m fja X- § %> * 7 \z -f Z> co t- 3b z . ^ o T , a#«14 T ft * ^ - ^ A «b T 

SUmffiJl 103^«^LTt*<. ifc, |R|»tl0nmlcR*t<7)?«ft<, cft*0 



i V KJ t KJ J 

t Z *> X , _ti£ Lfc<):7tECRXM'.v 9 v£ \z £ ►) R u^HtiB^tS U I:, gflx 1 
0 1^ 4 0 0 'Cizmmt tzb*. *IL«: < Tfc&i*. £?cL. fllll&^fir & if ,u t 

R u £itff L is * v 9 -Smc 2> Z t% £\Z & *) fom^W-itL . ^ ^ ? u : fomt}<r> 

ft^^fiLt^ 7 x ^mm-%w-±.-t z # irco^T^ii^-rtiii. am 1 o 1 b*m&*sm 

[ 0 0 7 1 ] 

W ±<7> i 7 ic L T Tg&mfifeJI 1 0 3 Lfzik. 1 0 l^Erti^M"^^ 

tBL, ov^T\ ?-r7h 2 0 5 UTi?>?i (Ta) %fflv>fc[32R]#<7>ECR* 

-v >i ? 2 o 4 \z. mm. louists. 31 §ssv>t * ^7Xv#xt 

LT7i^> (Ar) i: ^^t^ffluf:ECR^^''V 9 jfelz <k 9 . mi (c) ic^i" 

ct 7 ic x Tsumffiji io3c^±ic. fiffi£S73isic, ^m%&mm 1 o 4 nrztfi 

ill 04 
[ 0 0 7 2 ] 

Ta-O^T^J:£> Ut-H HI<7>ffi>fi5Uc ov^T^iEi" £ i: . 
r>v h 2 O5^fflut0 2lc*tECRXM'.y ?iIlcfeoT« £i\ ^7X74^2 
0 2 1*3 ^M^Xil A§£ 2 llJ:*). Mx.ltWim2 5 s c cmT- % if X T- £> £ A r # X £ 
7' 7 Xv£/&^ 2 0 2 <r>nW>-Z. Mx.lt 1 0 _3 P a £ <?>H7U ic & o 3s , 

^ X7M12 0 2\zit. mm,^ A>i2 \ o\z-3 -i ji m x. it 2 sa^wk 

[ 0 0 7 3 ] 

fin*.-?. H^LTv^ftvw^ nfe^^gUJ: >) . $J £ tiT 2 . 4 5GHz^7^nS ( 
®\z-Xt<b 0 0 W) £#t*6L. Cti^il'fef 2 0 8 „ 2 0 7 . I^ilftfS^LTT- 

7 2 0 2 flfciSAL. 7*7 X7MI 2 0 2 ic A r <?) 7* 7 Xvi'MLfcti 

ttl>. 7 X71J, >l 2 1 0 ^^fCBIitlC J: D 7"7 X7MI 2 0 

2 «fc 0«lII^2 0 1</>«(!JlcjRaj$n.&. -f ^ X7«I 2 0 2 <o iti □ lcM3 

9 — Y v V 2 0 5 lc , ffifflftMftttffi,): •) ^S^ft«73 (litt5 0 0W) 
[ 0 0 7 4 ] 

C <?> C tie J: 9 . 9-yn 2 0 5lcAr fif ^I^LT * m -v ? M > XBim^&C L 
, Tafi^^5'-r-yh205ck > )fR^tiii-<, 7-r>y|* 2 0 5<l:»)fRVfcfciLfcT a 
14. 7' 7 X7^12 (^.fcO&JiiSftfc^Xv, & vmm& ij *ift ASP 2 1 2 <fc 9 a# 
A£ ftT 7* 7 X-7ic d; *) 7£14ffc£ tifc&igtfx i:£nc^flx 1 0 1 wTMSi 1 0 3 Hffi 

[ 0 0 7 5 ] 

&±<t> c t \z «k 0 . £ i\ T^mffiH 1 0 3 <50_tlc£|fcft y > ? /HK^^^-t*. 
T. [21 1 ( a ) ^m^xmmLfz~mit^ M ^xottfSfcleJjHIk:. 

-7*>y h 2 0 5 ^fflv^fcECR^A-'> ?^Jc * *) . ±m^mit9 y 9 >i m<r> ±.\z~Wkit^ 

x^^^^jil. s.m<t9 y 9 >imt ~m<t> >> ^ >mtco^m^^mx.\t. 5nm^^ 
Mf&~tz> z t ^m%&mm 1 o 4 Jb**#<b*i£ cm 1 ( c ) ) . 

[ 0 0 7 6 ] 

%ss. s.mit9 y 9 Jimt ^ymfrhKz&mt&mm 1 0 4 a. z^mzm 

f&~t zfamn&m 1 0 5 \zmi±-&£\ii)ii trzmiz. fammbmiztwitaz tizmBE-zmw-? & 
rzdbizm^z* tit-ox . %mmbm 1 0 5 iztuwz nzmm-zmw-t z z t b*x%n\t. 
s^fb?> 9 urn t -rnity ') 3 ym<r>&mffimMftfrt>&mmmm 1 0 4 ^i/SLxt 

LfcE C RXa- > y ?S?I4 4 »m 1 0 llcxt LTMti LTv^ftv^*, MLTt^. 



ttS L, ouT\ ?-rn 2 0 5 tUBikTi <7>§iJi=r*M : 3 ofl*fcttJ&£# (B i 
-T i - O) ^fflv^;@2 [B]1f<7)E C R X /< */ ? ^Ktf>gjfg * n, ^ 2 0 4 lc . 1 0 1 

*iHt4. 9l#<^v*T» 7*7X7^xtLT7*^> (Ar) k 77* 2. t^fflv^f:E 

c r ?7£ic * »k in i ( d ) icTj^-r «fc 7 ic . ^mmmm 1 o 4 <o±ic . its^s 7 

[ 0 0 7 8 ] 

%SS«#Ji 1 0 5 <nftZf&lz ouTf¥j£i-& k. B i -T i - 0*^44?-rn 2 0 
5^fflv^;0 2!:^tECRXM-.v ? ^ B IC is u T . £ i\ ^^xl 0 1 fc* 3 0 0 ~ 7 0 0 

'c\ztiamz ntztfimt l. out-, -7*5 X7t^2 0 2 mc. ^v$-i± asis 2 1 1 

& *) . Mx. ItWlM 2 0 s c c mT* fii 77" ^ T* £> •£> A r ^^^ilAU $J ;c t£ 1 0 1 0 _3 P a 
#<50j£7^tc^^i" £ . 7' v Xvi^l 2 0 2 fi&fi^ -f ^ 2 1 0 lc a jiM'M 

*Mz.\Z2 7 A*««&t4: tT-tf^ ^nh n :> ^dB^ Jf . 

[ 0 0 7 9 ] 

0^LTo4vw-( ? a-^^^gUJ: ») % f J £ \t 2 . 4 5 GH z»7-( f aft ( 
i^.li5 0 0 W) %«*&L . :n%liaf2 0 8. EM2 0 7 , H*£**&W 2 0 6 ^^ 
LT^7Xv4^I 2 0 2rtlc^AL, C<^v >f * a fe<z>4* Ate «k •) . ^7X7^2 
0 2lcAr^)X7 X7ii«4(j|t4. £ 3 *l 7* 7 X v n , E&^n 1*21 0tf>f£fK»* 
ic J: 0 -7 7 X7M 2 0 2 J: *) MUM 20HBJk:«cai;*;h.5. 3J fc . 7* => X-?±f&m 2 

0 2 ^HjnicKis ti/z v v 2 o 5 iz . mm^mmm^u^ *)mm ; &mti («£« 

5 0 0 W) 4ft^t4. C^CJilcJ:^ 9 — Y v V 2 0 5 IC A r ft T ft*® 3c LT^'< v 
9 > X3£0£jl£c L . B i lif tT i n=f-ti*9-Yv h 2 0 5 J: 0 JRV £tj -* . 
[ 0 0 8 0 ] 

9-^ 2 0 5 ^ fftvaj LfcB i k T i 7- 7 X^£;&^ 2 0 2 «k •) S£ 

tB^ttfcT-^Xv. & V . Jx J£'£ t7 Xi* AS& 2 1 2 *^A^tlT7 , 7X7lci l ) v£1± it 

l fc&&#x k ^ic . g>m&mm 1 o 4 ^staiciya l . v£ttfb£ ti^g^c * •? ants 

[ 0 0 8 1 ] 

W±(C»flH UcE C R *>< v ?>£lc J: £ 181 <?> Jft? j£ T« . «| £ tt , IH4 OnmiS^^i 

m^n 1 0 5 i)*r*i&2 tifzWimfrn'biiz cm 1 ( <n ) . c<7>&. iuj&k [amicus c 

k T-,*$7M* L . S«*»|RajHrflB4^fl8k-tS. ft*,, fl^ffc L fc%g8«#JB 1 0 5 lc . 
^v$'t4 77*x k SJ&tttf^E CR^7 X74IML, «k 7 tc L T t «k v^. 

3o ztz. z<r>mw<r>^mit. &mm 1 o 2 ^?^mmum 1 0 4 <r>m^\z jifflnr 

[ 0 0 8 2 ] 

#nc . ei 1 ( e ) 7 , 5i^m#n 1 0 5 <^±ic, pff ait <^ a u &h <t s ±su 
1 0 6 tifcttAB k -r s :tT, %sitt#^^> % zm-%m^fzm^'t)*m'b 

. 1 0 6 tt, J: < *D htlft 'J 7 K ^-7 vi kSJS/jn|^K^^#«lc J: S^tftft k 

J: H^T§ 5, ft is , ± g^mS 106 tt, Mx.lt. Ru. Pt> TiNftkc^ft!l<?>^ 
HWff^^f ttttH^ fflv>5 J: 7 ic LTt iv>, tas. P t^m^tzMtr. ««14ft*S< 
i'JSt-t £ DTft!'l4fc*£>£<7>T, T i -P t - A u ft £<r>mM Lm^ffim. k L , c<t>±T-7* 
h «j y -r-^'j 7 h ^- 7 $t{ill ft k ^ ^' 9 — — > ritan^LTPlf^<?>B?*^^o 

k LTilSt5'B5<)*ft5. ft*?. %SI«#JB 1 0 5 It. T^mmm 1 0 3 <z>±lcfi.}£0 
fiK L T «t =k C k It ^ 7 £ T* ft i* . 
[ 0 0 8 3 ] 

iXlc. ±M LfcB i 4 T i 3 0 ^^'b ft 2>m<?>ft&\z-D^T . X *) t¥*ffl \z m.W ~t Z> . *f 
. ^a^^^ a, E C R -y yftifv>fcB i 4 T i 3 0 1 2 I&*> J&JfcaSSB < m^^^ •) 51 



< ^ urn. 1^ <- y\ ■i -SJHSC^ yiu m ^_ <*- -> i. > ;i> C A L -5> L5 1 4 1 1 ^ 1 2 UK VJJ m. MA kl- tO'J IW 

T-§ S C 4: £ Jlu£ Lfzo &£> , &&ft\z J; ►) f^^ii^B i 4 T i 3 0 12 H<^ 2&iSfl3m 
[ 0 0 8 4 ] 

0 3 (a) J: 0 . $&iSm»jb* 0 — 0 . 5 s c cm i: £ u t § x WkMVU&i)* 0 . 5 — 0. 8 
sccm^BSK Btlfe9ftfia*0 . 8 s c cmJU&<7>Bf tf> 1£$Uc # frii %> z t fc*;b ft* 3 , C <^tff Hie o 

v^t , Rjafttt***^-*? xv^Tt ( i c p ) tiff mmmmmT m^mm^ mm 

L. *ifc)!£IMicii^/z 0 »S^)iiS«, iefHift«^ 0 ~ 0 . 5 sccmfc'hSv^k: 

li . 9-Yv V 2 0 5 lc B i - T i - O <F> faffi 9 - Y v Vk&m^X\^ % <r>\z\>$) b^f 
. B i t)*l3. t ^ ir#i;*l&uT i - O^i^^coi^Ii^^^tiTv^c fc*»*IWLfc 

[ 0 0 8 5 ] 

* fcx 0 . 8 - 3 sccnrilE£ B i 4 T i 3 0 { i<r> <t^mi& ft ffi/£<7>m 

[ 0 0 8 6 ] 

2 biz. mMW.M.l3*3 sccml-M. _L |4 » B i <JO gij fr%>\^m t % *) . B i 4 T i 3 0 

[ 0 0 8 7 ] 

s <b ic * tz. mmmmfro . 5~o. s sccm^m-sit. mm%i&A<7>mtmmffit&c<7> 
*mm%i&.mt%zzt Lit. z^mmm^mm^B tt&. 

[ 0 0 8 8 ] 

c n% h&m\ztt t x . 4 rxnffimzftfrtix , m^it-t z z tit^^x^a 

btlXisb~f. ECRXA-.y?a?Bi-Ti - 0<7>tfeJK ^ffli^B i 4 T i 3 

%ftyap-ts c tx-mm<7>®.i&tmw<?>mi}*nbtiz z t iz%z> 0 § *>ic ay 
z z t i)*mm l 

[ 0 0 8 9 ] 

H3 (a) p. r <vmmfa&&ftx ftm l tz ^ * 9 y mitwmm 

(fammftm 105) ^flucou-c. i4$fflv^i£8Bt4 0 rn 4 ^ml^sp^<?> 

ffifH^^iS^mTSB^MT-IEm L fc*Slil£^ Ltv^. EUlcfcuT. (a) . (b) , 
( c ) . ( d) li. SISftSf^KT-cfc 0. (a*), (b'), ( c ' ) , ( d ' ) tt . & 
❖ ^^fli^^^^lC^L^^^IlT-^^o £i\ ^^rLM^ 0 L/c^fr a X'tt. 134 ( 
a)S:^III4_(a , )tc^i-ck7lc, H^ft )b'tt^*£ H B H >b A§/£ $ tiT . T*fP 

^7^i*#inTv^<, C^dlS. Wtit* 9 >X'&2> Z t frfrfrZo 
[ 0 0 9 0 ] 

iXic , g&^rtS^ 0. 5 sccrat Lfc^fr ^ X\t. 14 (b)^^m4 ( b ' ) C^-f J: 
7 \z x fFlLtll (^S^a^lS 10 5) 11 2 nic^gl LTfc ►) N B i 4 T i 3 0 n <7>it^ 

muam®.f%\zitm Lxmrn** 9 >*&ts&mm<tfv&-m 154^ Bi 4 Ti 3 o 12 ^> 
it^&Witom.i&iztt&Lxj&m** 9 >*%tsmmm 1 5 1 t^bm^^n. m%m 1 5 

l<7>4ncB i 4 T i 30i2^Sffift i 'b44)KS3'vl 5 nmSS<?)«t^8Rii B ^li 15 2 6* 
^SCLTv^S^flg A* fit I^StlS, SgPIS 1 5 1 tt» ^SI^^fl8i:4-DTv^. 
[ 0 0 9 1 ] 

)Xtc . mm>M&-% 1 scemfc Lt^ftr T-li> 134 (c) SV14 (c ' ) lc^-TJ:7lc 
» mum 1 5 1 ^^izm^^n 1 5 2 6»^fKLTv^^flgjt)*fi»aStl4. fzfzt. «gPH 



1 O 1 JX. W Mr lp% H3C 1 1_. T'J ^- /tS i O 1 Id. . C tw td. W C A t AriTIIl/ I. V U V'1MB C 'i o 

«rfc, 04 (d) ( d ' ) tt, Hr&flftafc l seem t L fc*ttTfls«l L fc 

[ 0 0 9 2 ] 

ECRx^-v ?«T*>B i 4 T i 3 0 ^K^tt&tt* fiSJB&SgJc <b M^t £ . 0 5 U . as 
[ 0 0 9 3 ] 

niMic&B-ts t , ^m^taSA. st3fe«j*c. mmmt&v <7>^? ii<F>&mz m 

li » /I iff tt #9 2 /Jv $ < T * ;u 7 r x fi& £ iff 14 % ^ L T v> 3 . 3 0 0*C^b6 0 O'C? 

*> + ra<i&*®£liRJiSTtt. niff^ii. «2. 5 ti&j:% t-zm&znx^z ><>i 9iz&^ 

B i 4 T i 3 0 12 *>*Sliffcfc*iIA,-Cv>.S c t fc* C ft <o & ft IC W L T & 

1 6 61, 1 9 9 8 ^. (JpnJ. Appl. Phys. , 3 7, 5 1 6 6 ( 1 9 9 8)0 4 LTv>fc£ 
[ 0 0 9 4 ] 

L fc> L, #3 6 0 0 °C^0^. ^-®S^tatT-tt. J3iff^6**§ < 4 *) Ifflt7 toy (fiffl 
Dfl ft ) § < 4 o T L * u «g &<£ ft L T S *> © *> ft S . z<nU&\*. B i 4 
T i 3 0 ')-fiU-e*4 6 7 5 *C «k 0 <b ft i>*>*. B^d LTv^SKiffllcE C R 

*§H'£<7>Mrt:**#E£ Liu 5 t <*ftti\ ±ifi L^^*lC^m tttfofc*) t JfcJgil 

o mttftnea. H2oo'ciT-a, as t^izm,mmm^±H-t l^l. 19200c 

Jb*«b 3 0 0 'C ^^ic^KilS^ftT^-Sc 
[ 0 0 9 5 ] 

« 3 0 O'Ctjii-S t^^ilSti 6 0 OtJT-Si:^^. c *5 B#<7) &mmffii& iz is 1+ 
&>£JSif Sli. WtmffiiftAI)*® 1 . 5 nm/m i n . &m&t&C 3 n m/m i n . H> 
&4RfilAa*#9 2 . 5 nm/m i n T'£>o fzo Ul±.<r>ffi&fr , B i 4 T i 3 0 j 2 <?> *S HH <?> 

iB<^*Sm^'b tt. 3 0 0*0*^ 6 0 0 'C^a^liiaJi 
[ 0 0 9 6 ] 

±iELfc^lRi^<?)iaS*frk: J: •? . ^W^fb^Jl<50^SilJ^fbL. 114 (c) Iz^kLfz 

vtmt %z>Wkmmm.3kftx-. j&mum&ft* 4 bo°ctm<^rz>t. 04 (d)^vm4 

( d ' ) \Z7F-f «k 7 tc, B i 4 T i 3 O | 2 wtt^«SS^ibft4ta (n^^-IX) 20 
ikn 1 5 2 *'»$3n5 i 7 ic ^ I) . Cco^flgTli, tt^^fflg? 15 3**, EI 4 ( c ) & 

via 4 ( c 1 ) ic/F-r^gpn i 5 i izttm t tv^, %ts. m 4 iz^-t^-t n^miz 

. XRD (X*&0*fS6) PJST-li, B i 4 T i 3 0 n <r> ( 1 1 7 ) H^tf- 9 teWiM Z 
[ 0 0 9 7 ] 

$ ti^^mmnmx'it, * * -a@6*6 7 5 Tcf+fiT**. z ±.j&Ltzum<n 
» i^^Xli* ir<)»*gc ») ^-t < tczrzdb, ttfttt*»»fl:L, %«s*'tt<>»ftaa$ tilt < * £ 



sn m. n-m »-> -x -•- -> — urn. ix. m. i <_ -i 41 w =k v w c k. u « , ^ sm im k_ „ 1 t<*. , btj eb. mmbj 
10 56*. «fc£#ft«14ifcftS±ie®*&fMi. 4 7 O'CT-J-ot. 
[ 0 0 9 8 ] 

±iELfc* 7 ftfcttTfl&IKLfcB i 4 T i 3 0 12 «WU lOOnmg^f^lcf 

st: 2 mv/c m*mz.z-\-ft%nm.MJ£'&*^-t z t^mmx-^rz. \d±.\zmn Ltz z 

7 ECR^'<f?4lflv\ S3 ( a ) t0 5f* $ tl £ IEH 1*9 ^ <b ft 

[ 0 0 9 9 ] 

lfc 1 i2IC^L/:ECR^A'.v?^|%fflot L fc B i 4 T i 3 0 j 2 J8 It . El 3 ( 
b) ic^i-i^ic. flKIKjlS^3fijfi^lcKv^±3-'lt**#'bn*. EI 3 (b) tit . EI2lc^ 
L/i^S^fflv^TiE^**6 1>*cDi/ ') n > ^ x^Jblc, «ffiiaS*ft : t 4 6 0 °C 4: L T 
Hi* 100nm^Bi 4 Ti 3 O j 2 I£ % ff2/£ L fcJ§ iff 14 ^ L T us . El 3 (b ) 
£ ftTu & £ 7 £ , ^^3l^^»^^F«9<7)ii^oSii±o. 4 2 %T-£> 9. IS*f^<50±5 — 1± 
li± 0 . 1 2 %T*>*. E C R X a- -y 9 ft 11 « #ffiM^&S&fcJfcj£Lfci&£-k:. 

• ^^i>x.7>F-f?jny- > !A22t, 1 6f , 243 IK. 2 0 0 4 *. 

[0100] 

ei 3 (b) \z7K-tffimi* s mn^t)^. 6 m&<r>ffi§k&<r>i&mz)s\.*"z t , ecrxm- 

i9 - 6**# ^ ft S ct> « N E C R X >t v y ft ic J: £ co *3 - <£ fe*^ u C t t t ^ JC , 0 2 

\z htjk LT^%\i®mi®iffiiz j: *) mmconmizmn l . hues -t±s 7 ic Lti)St* 

[0101] 

*lgMlc*SftBSi<j#**£i; . ^a^^^Buffiiri-SX^fflj^lcHra^^v^ * fc, 
C*l<blc*tL, 1 %*H<7>fflfii$|-'|££ji.S 6 > ^^i&T-lfT*? *) . HHftldrfLlT- 
[0102] 

t z*>x-. i&mnftm 1 o 5 it. ei 6 ic^-r ^si^tnn^ niv^. ei 6 ic^-r^mm 
fam 1 0 5 it. Bi 4 Ti 3 o 1 2 <7>it^m. m %imi&\zitm. Lxmrn* * 9 >^#t?^«$Ht: 

«*-«l 5 4k, St<7)i«(i B a H |i 1 5 2 LTv>*ggpjg 1 5 1 t <r> mm m^X3h 

*>. m 6 ki/F-t^flSt x El 4 ic^i- m t m t$ic. 3g3#M«^SI«S«(M^mmic J: •? fllKd 

i^^i&m^fitc ck *) ^ffcL x #Jx«. ^Wttfl-**"!, <t 6 T*fe*>±-Cl4» ^*rfc*)b*EI3 ( 
a) \Z7F-f p jkArnm-S. EI4 (b) L < am 6 £^-*:RAgfc ft * c £ fc»»f83 ttT v> 
-5 © 

[0103] 

±^L/zJ:7lc. 8»«S®«4**m^3ii5^J8l*f|i<7)|EHJcfcv^T. ^ ii M <?> *<t flg <?> iS 
ft** ft < , WLm 2 tlZfflLffi&mt . \|-ft)b*3~l 5nm®«i:ftoTv^-So EI4^^EI6 

[0104] 



[0105] 

flili, BaTiOj, Pb (Zr, Ti) 0 3 , (Pb.La) (Zr.Ti)Oj, 
LiNbOj, LiTa0 5> P b N b 3 0 6 . P b N a N b 5 0 15 . Cd 2 Nb 2 0j, Pb 2 
N b 2 0 7. B i 4 T i 3O 12 . (Bi, L a ) 4 T i 3 0 12 . S r B i 2 T a 2 0 gft t<D&m 

t & n <o 4uc . fk^*t6©*ffli«^«»<7)^«ii3e**^scLTv^^j|gT*>na:. Wft 
7£&ja*><b 4 zmitw^M-s. &mmittyjmm* \z => > 9 > (La) ^^^a>^^^ ( 

tfJttflgfcoTlgflJiJ 3 tsck ij^mt ft 
[0106] 

iXlc. Buifi L fc!ft8cflBftJ8Sttj£fc1r LTu£&Il^M»Jl^mMift ft*#ttlcoi^Tlft 
ituiELfc ck 7 ICE C R Xa-. v «k *) itlLfcB i 4 T i 3 0 12 l^ffluf;lf 

fcLT. H 7 \z^-?V> -7 'iMT^ftML , f^M L fc ■* > ■/ * if^iRttS ft ft L fc. * 

-*7 A^*> ft 3 T9$mM 503. B i 4 T i 3 0 1 2 fc» <b ft & Jg J9 1 0 0 n m « 
5 0 4 . Z> ±.&mm 5 0 5^{i^^t<^T-*>^ 0 

[0107] 

±S&mii 5 0 5 i: TSBfltSIB 5 0 3 t <vm\z. mff^ep/jn L m £r <r> ft m m & ^ . H 8 
iz^-f, 0 8^b, 1 kH z <7>IiJSlc:fc^T . tafo^ffiM** 1 8 M C / c m 2 X* . 
H»^6 n C/ c m 2 i: HfcTft^^f tt tiT u£ c t 

[0 1 0 8] 

$ <blc. ^B^^^a. fiu3£L£:Jjg$§/&i:ftoTi*£B i 4 T i 3O [ji^^ftlciS^S 3 
fc lc «k o TSf L v^lMltlS C t •Z&Kitz L fco £i\ fEBfl^ii, |2| 1 ic^ L fc «k 7 
ICE C R ^»TJ«JSUfcB i 4 T i 3 0 n Wk (ttftttftli 5 0 4 ) ^J!J¥^ 5 0 n m 

%ism#JB 504 *&z>mm<7> *) - ^«sn**«En*)gj? t-tzt. mmms.m^. 

\zn^co t: x -T- M v- 'J X jt>*3JLft £ C i: % Hv*£ L fc. 
[0109] 

wr. h 7 tc^-rm^ \zm Lxnnmm&-&m^Lrzm<r)ffiM'&7K't. 0 7-c^t*f 

^>T^«Sli 5 0 3 t ±.%imm 5 0 5 fc WC«JBE*gj/jn L . C <D £ § com^mfitfBc 

* El 9 ic^i- £ 7 ft«S*a*»«bftfc. fti>. 0 ifttW*«»EMT»± 

«r < > *«tM*H» x-vkLxnffi-mmt lx& ltv^. wt. i9tiBa> 

7 ic^ Ltifw > t f^fpmiiicov^TiaB^-r wTTiaiiflt -5>«/£fft^m9ftfiu. 

%iffi<7>m z ¥-x-®.w\ $ tLrzi><n&m t Lx&m ltv^ taBB-t-sa^n. c^^tftjcPR 

* t<7>Tttftv> 0 SSBBic*&Ticfflv*sfl5!<7>ttJis|-*lgJ¥. c ^ftk^^fr tc <t ►) :n^^)S 

[0110] 

±^nm 505 icjE^mffi^En^Bi-^ t . m 9 ( 1 > tc^i- * 7 ic . 0 ~ 1 
. 5 vTiiftmsiaauj^firic^ftv*. l^l. ( 2 ) ic^-t «k 7 ic . 1. sv^m^-s 

h,-fJcIE<^mru*-3fLti^„ ^^icii. 0. 1 A/c m 2 M±.<vmffi> ! bmiiX^ Z IiJH 

H^ff^i-s/zabic Ctimflrt^ftti* ftv^ J: 7 IC L T £ <7> T- . RPJ^tlTv^ftv^ 

. (I)ic^f0~l. 5 Vtf>4fifiJtT* ( 2 ) tc^-T «k 7 ft*0r£**7vS < 0fEtlftv^ «k 7 lc 

[0111] 

^v^T. S^±^Mffi5 0 5 \zJE<7>m.l£-££\IW-t S t , (3) lc^-fj:7lc. 0. 5V 



T± «. t <J . i ^ / c 111 - _i_ w n_ ^ y (L w - on, /i (. -o itvuwr -a. 'j» v . c 'jicwv i> > xdp*« o 

0 5 icjEtfomjEE^epflnta k , ^ & •) ( 3 ) ic^t J: 7 ic 0 . 5 Vg^T 0 . 1 A/c m 
2 ^±^m-rL^^ti^,c L*»L» 4«tt, i««S5 0 5 tt«>«ff«g]#it4k, (4 
) iZTTs-tX 7ic. -0 . 4 VS« *?ft*>««E*>*SfE*u l^-8X 1 0- 2 A/cm 2 t4 
-5 6*, (5) ic^i-i^fc, £<Aiitffta*flft*ift < & -5 . mffi^lfertfi^ 

< LTU < i: , ( 4 ) lc^i-ifiS);^ii§ 0 
[0112] 

-0. 4 ViIcoft^1SJ££Ep/jD^-£ N (4) t^-t £ 7 ftih.Efr£i§£o c<t>& 

mm 5 0 5 tcm<5o«ff -&t\\ft\-t z t (5) ic^i-*-?^ & t a, t i mfttt)*ffi>ft%^Wi%fr-& 

Tixi- «* 7 left*. c<7>&. «JBE*>*6W«fc',M < LTi^Tl, ( 6 ) ic 7jk ~t =k 7 le 

a, ir«-rL^rttift v^. $ ^ic, m^x ±.^mm 5 0 5 izjE^mK^ww^ s t . ( 1 ) ic 
TF-t =k 7 ic+$ic 0 — 1 . 5Vgi|$T\ s k a, ir«fliE{tfc*sftnft^ 0 

[0113] 

( 2 ) tf>*ilc;S JR icfll flit a* 8ft *i* v> j: 7 ic ±SP«ffi 5 0 5 1 . 5VW1^« 
H^epftn L ftt+iui, (1) (JO+ift«5ll!b*^n55rv^J&rrt^^Sg^*l^i-S C i: left*, 
( 1 ) ic^t«»* riE^SfiRt- K J tnf^ctlc-T*. 
[0114] 

tfijitf. ( 2 ) ic^-t J: 7 \z 1 . 5 V&±*>1RjEfcEPfiD L . ^Stft«9H**flftns^«gfc 

•tsfc. ( 3 ) «o*ift*m^rtti^-r < ft *ftftfa*>ttttic ft So c<^^ngt. ±.mmm 

5 0 5 IciE^mH^EP^n LTv^£ HBtt*im<* ft*. ( 3 ) ic ^ IK flg % [" IE <?> {ft ft f/[ ^ - 
[01 15] 

L *>> L . ±§&m« 5 0 5 left^mff ^EPfln^-z, t % (4)lc^-t*7lc.m<^0~-0 
-0. 4 V^HT-H^mjEE^EPfln LTv^Rg, £<7>ttflgfc**Uf 3ftS*>-?* (4) \z^~t 
[01 16] 

£<blc. -0. 4 Vlil±^ft<?>«JBE^ep^n-r * i: , ( 5 ) ic^i- J: 7 lcmfitjb*9rt*lft < 
ft *K HffitjAft^flgfc^fftS. C^ftfiJHcft* t . (6) iz^-t*7\z. m^0~-l 

. 5 v<?>mj£ia^-?mj£^EP/jn itv^w, *at«**ss»}A<7>*tJB**/iftjf 2 *i*. c<?> ( 

6) ic^$ ti^^.iB^, rft^Wftta*- K J tnf k ici-*„ 
[0117] 

& ic ft h, mmizm t . riE^^&m^ - k j t rm^^smt-Kj a. ibi csm 

**^JH^ Ufc o t *) . r^fiffC^- H J *>ttM!lc*« k § . - 1 . 5V*^+1. 5Vct) 
«JEE«lsST^©}jit~ K ti*. +1. 5 VlU^)f ff^EP^Df^c tTifLfc 

Stt^E- K <j»*tlf $ Jl*. 2 0^ TMfittt- K J £ rifiRt- K J *>m 

jftja ^ - K IC o T t ra« * . 

[0118] 

* fc. § riE^*- K J ^^Rg<o««ftMtt. 0. 1 V EP fin B# ic . ViE^M K J 
f 1X1 O'iA/cm^^ |~IE<o«tfL^- h* J f 1X1 O'U/cm^^K J: 
^•b x # *<r>\t\$. 1 0 Of ictif^. c<t>c k \t. gJgft^e- K<^lftSU*°TftBk:-r* 



[0119] 

- ^"?> — J&tc B i 4 T i 3 0 12 ^*aHti . ^n-/*?>Mh2! fcf X v ^||H1f jg<^>^il 
m#T-*>€)^, lgj|C£ 4 0 nmlilTt^HmLfcii^. - ?mWit>*&< ffitiZ i 7 ic =5: 
^/ia6tcB^fi|^^^^i4^j^pj^ tl^v^c t frfahflT^Z. B i 4 T i 3 0 n frhffif&£ 

nrzm 4 Rum 6 izm^-? zffii&<D&mmitMm (,&mmitwmm) tza^x*. mm* 

4 0 nmW~Rc&£ tmmt)*&< ffiftZ «k 7 £ & 9 (PJSfi) . BflSt&i&t^lgttfc'PlIiJ 2 

<k 7 lc & h o 
[0120] 

&i&t«tti: iBjfiic x 121 1 0 ic^-r J: 7 ^mrtmff*ftt^^i-o B^a ^t^m 
-tzt, £i\ 0 vt- 0 A<7>wwtkmfr>b . jEcom.ffi,mf±*wm ltu < t , iE^mffi^ 

ffiWiUdb 2> * ffiil & Mffiii.lt . It C dblzn-*?fr\zmM LTO < fc*. +4VlU^liE5EP 
an** 4 »K + 5 . 3VT-+2. 5 n A ^It^M ^rttl * * 7 iz & * 0 

[0121] 

Zcry^m^h. EPfiD LTU*«JE^jlHiX/Jx^ < LTo < t . #]JUHi ^ <h comffiMftft '£ 
i: « H & 9. «-SfL^-rLtl^uffi|^^)!f#'ti^ t * J: 7 tc>5r*o tfiJ^UT. IJS^fiT^ -tt -S if 
+4 Vic JT-iTtlii:, *tu4*^(+lnA) tlig^^ + 0 

. 1 < L 6> *b . epfa^smffi^ 0VlcfeT£-££t. - 0. 5 

n A <7>Mffit)*'ffitl -5 J: 7 lc & & „ 
[0122] 

£ «b tc . m ^mi± ^ EP fin L T 1* < v #J £ l£ . - 4VT-2. 3nAlg, - 5. 3V 
T--2. 8 n A^S<^;ft<7>m'irtJb*-rL*l&o C <?>^flg^ ^co^ff^: 0 lCj£o*l+T u < t „ 
0 V ^•bft^Uff^EPftn Lii£-i:«PiS:»K Mffifrffifi & uffi ft <7>!tf t * 7 ic & * 
o flj^tf. - 4VT-0. 5nASHL^aini <4«. L ^ ^ . EPfin* s HJEE^ 0 V ic 
* £ i: s +1 n A^IEm^jb^tl & J; 7 £ & * , 
[0123] 

^-Hci&Bfl l*: j: 7 ^M^a. iE<7)mflEEPfin • m<7>mff epfintc j: *) mffimsn-n 

iciloLTllSLTLJ 7. Z^fzibm 1 Olc^-t^^F^tfO^-^ffJf^BX^ti-^^tt 
[0124] 

s^jxam? 200 n mvi±.<D^mmftmm\z. m^mj£-££\iw t fc« ^ico^t^t 

ICtk^- 0 0 1 U:^fJ:7t, + 1 5 VST'EP^LTt, 1 0 "^AflS^Sft^'S: Mffi L ^ 

riti^v^^ c ti^±<?>mjE^epfin*^ tm>m\znffif)*ffin2> * 7 ic^r . mmsfafr®. 
i>mn\z*z %nffifrffinzftmt & 9 . 2 o^±<^ftKM^jf -?tkm&m>bii%\.^ 

[0125] 

t i 3 o i2<^it^mi^mm.f^\zitn Lxmm* * 9 >^#t?ji>b^ '5r*^gi5Ji<7>4'c *i 

S3 ~ 1 5 n mmm^W.$L<7) B i 4 T i 3 0 j 2 ^^^r B **^^iC L T ^Jl^fk^/^^ J 

it. mm 4 0 n mnm<^^mx'it . mi 2 \z^-? & 7 ^m-9iimffiffi±^:^*« s*. 13 1 

. 2^ffluT I^BH L J: 7 ic, ECR^'<';yaicJ:D ^lf#l 10 5^ Bt& 01 
( e ) tC^-T J: 7 ^m^^f^^U/c^SB^SPgTMi, + 1 4 V ^T'«ffi^EPfiD LTt, 1 



v • r\ 1± ix. vj vsKjy 'd. es. kil w- wil * «- v « r«j v * e& *v nui u. 'j\ * vv ;ts* <_ 'd. o v. v * -o . 

[0126] 

2 "olc , + 1 5 VJil±^«JBE^EP^jn-r £ . 13 1 lic^ L fzft'\t t mm iz . fettle ttffl 

■&£\iiwLTnmt3*mitizWim£ & o iem eh *jn-t * t> -1 o _2 A^s<^mrt 

* ») s + 2. 5 V@ ST fettle m^fitte < * 0 4 iE^fci&tt^® i: 45. etilJ. 0 

9 ic^i-Jff'tt t ^lfT'^5. 
[0127] 

lix m£vWBEtf>*§ v^jgflJKHtKflgiefcuT * + 1 5 V fe&*>M^n&'&$i1fii't z 
. El 9 ic^ck 7 4. iff &ft £«ift«JE!ft'tt*>*#£BI;* tl5 ck 7 tc 4 5, e ^ <k 7 ic, f$&£ 
^SBttagfc^fiffi?£fb^14^^ttlime^fb2 it2>WMmm-&. HfvMltfHb (Electric 
al Orientation : E 0 ) «LI! nf ^e kkt5. *llflfetf>0fl8<so&JRB*fb^SJ& tt . mm 

ft14*^-*«k 7 le * »K > * 'J ifeT** £*#S3a-f 5 c t **HTggfc 4 €> . 
[0 1 2 8] 

JLiELfcE O&tllUi, 1 0 V ~k j® x 5 HJ£^ iJlT 1 ic 0J /jo "f £ c ic 4 £ tz tb . fliff, 
¥i>#&^f t m« LT0 1 (e) =fc L < li0 7 iz^-tm^^mf^ iTv^tffiT'E 0«lII 

[«l le S a. 4 HrfflT- tt , a^^^tp^ixiftLT^^^^Iliaiei^^oT^^^JfoTv^o 
[0129] 

Z<7)^*>l*e-ft%il$. f&tt»§fi*>#EfRJ£k: J; »>»e V**<b8c 1 0 e V <?> HQTitHJIP rT^ 

oT. n 7 tc^i-^^tcfev^T . Tg&mffin 5 0 3 izmwt-t & mm -y => Xv^ 

15 3Q ic eg L . 5 0 5 Jb*7* 7 X-^rt + ^^^^tcBiS ^ tl^^flii: i-tilJ. 7* 7 X 

v-rt* <r)9t^i h 5ifiiT\ C ti ^> 2 o <7ymmm iz E 0 ^lIM ic ^mff^ EH *n 

Z>Zt~Z. 1 m>«b$t + #i:u 7 ISv^BTJE O Standi- £ C i: HiT^5. 
[0130] 

Srfc. LIB i 4 T i 3O i 2 ^fflv^^J^^ L fc. L^L*ft*«b 

. HtjiE L «k 7 ic, ffec^ tT ^ v ^ t ^ 9 > ^#t?^|^m# (^ft < t h 2 o<^>^JRi»^ * 
£!&!!$Hb%) T- J t|B]+$^^*)b*#'btl§o $<btc, f&^>Bftfb«tt»l«#t RI«T* 9 . 

X^> • 7*d > Xfltat^Jfo+tJpl-, ^xvxitilt^otti, ^Mn?B7»I4Rp 
o tt n 1 15] « <7> ^ Hi a* ht ^ t- 5 . 
[0131] 

t¥*ffllcii. Bi 4 Ti 3 0 12 > La 2 Ti 2 0 7 BaTiOj, PbTiOj, Pb (Zr[. 
Ji,) O3, (Pbj_ y La y ) (Z r !_ X T i x ) 0 3 , L i N b 0 3 . L i T a 0 3 . KN 
b0 3 . YMn0 3 £ir, PbNbj0 5 , Ba 2 NaNb 5 0 15 . (Ba 1 _ x Sr x ) 2 N a N 
b 5 0 15 . Ba 2 Na[_ x Bi x /3Nb50 15 . 2 >b\z. -flfi, -fflfi, EI<^^4< ^-8 

^^OhL, tr x v x^^-tie-^^ B i t L x mtlfe^5 L t g ic . ( 

Bi 2 0 2 ) H (A | -iB l O Jll+ i) 2_ T'i$tl5 ^^vx^^^it^Jf o^l^m^T'^. IB] 
t$ X' th % . 



I V 1 O ^ J 

_ (B i 2 0 2 ) 2+ (A lll -iB in 0 3 m +i) 2_ Tfl3 ft 3 tf X v 7, If ^^it * ft o L 
T tt . f J £ \t . S r B i 2 T a 2 0 9 . S r B i jNbjO^ B a B i 2 N b 2 0 9 . BaBi 2 
Ta 2 0 9 , P b B i 2 N b 2 0 9. P b B i 2 T a 2 0 9. B i 0 4 T a 3 0 ] 2 . CaBi 4 Ti 4 
0 15 , SrBi 4 Ti 4 0 15 . BaBi 4 Ti 4 0 15 . N a 5 B i U T i 4 0 15 , K u Bi 
4. 5 T i 4 0 ] 5 . Sr 2 Bi 4 Ta50 18 . Ba 2 Bi 4 Ta 5 0 18 . P b 2 B i 4 T a 5 0 1 3 frm 

[0133] 

tUII Wi<7)m&m (Be, MgtT^'J ±n&m<n Ca. Sr, Ba, Ra) frb 

mttiz'jr* < t $j-m*3k-?m^-&A etu i i im. iv«, vs. vis, v i 
is, vi 1 is. is. 1 iiwi^i (m^^w) ^Barti*^* < 1 

-riB-^^T rtU Sfc^fc^-tafi-f-fcO tLfcil, L ni _ x Ae x Tr0 3 . XWU Ln 
Ae|- s Tr,02T'S$tl§twT^5. tf:U x 11 . SiSBIIfLIEHrt T'fra&*»^fc 

[0134] 

ft*. 7 5 X7^) *><7)x*;i, ^-^frjp-t £ C t ^ B ft £ LX s £ #(£ **A t *£EPfln 
Ull^. ±MiTH. 3 0 0 °C^<b 6 0 0 °C<r>Uf£&t&-&m^Z> * -7 lc L7cfc*. 

fc«JBT%«i*#«*^*Lfc». j^i«Lfc!ft»i«#ni%/injft«ta-tft c tic* *) . mm 

[0135] 

* fc» ±*ET-li. B i 4 T i 3 O 12 K^/^^^lc. ~t <• lc . M 4 1 lc IX 9 iB iTofci) 1 , 

T * >< -v ? * #jL IT, T;^>^I^f,^^ECR^7X7^^)iLfcB i 4 T i 3 0 
[im\zm$rt LT fcfti*. CWCtlcJcoT, B i 4 T i 3O 12 ^<^^ffllcfclt -si&m^^^ 

[l3ffi<7>ffl^£l&Bfl] 
[0136] 

[0 1 ] mncTy^mmiz^ii-^wmm^^m^mm^^rz^^mmm^xnmx 
im 2 ] *m;M<7>mm<7>m&?ift:-?m^z> e c r «y ^^g^fj^^-t^^m-c-^ 

[03] E C R ax v 9 atfflv^TB i 4 T i 3 0 12 £/&flg L fcJ§^<?>. A L fc&ifc 
-'tt&Df^^^^^-tt^^-t^^Hl (b) 

si m M.T- wl m l tz *g * * ^ -t si nc s * # t? » bh 13 t- 3b * . 

[13 5 ] mMUmztt-tZ B i 4 T i 3 0 12 <^fiK^iIS tlSJf^^^fb^^L fcsftttBI 

[13 7 ] B i 4 T i 3 0 { 2 H * ffl v> f^T<^ ffif&M * fjk-f mfc 13 T- -2> . 
[13 8 ] 13 7 tc^"T^^<?)±g|5«ffi 5 0 5 t Tffimmm 5 0 3 t ^ miz mff^ EP^jn L 
m -t <r> ft m =tf 14 £ ^ -t *f 13 T i . 

[0 9 1 13 1 t^-tmT^T^mii^ 1 0 3 t ±gU«« 1 0 5 t <r>ffl lzMI£ * Wm L 



/w C_ c* v/y <;iL 3?L I L. v\ ;<£t /j N y TT CH IAI V. CO <D o 

[1312] rBi 4 Ti 3 0 j 2 <^ ffc^fli&fi& ffli&lc Jfc« L TiSM £ 7>fc#tfJi*>«b 
#S«g&JB*>*lc. IIS 3 ~ 1 5 nmlS^)IK^B i 4 T i 3 0 j 2*>«*SS*i frftW. 
LTv^Rj»4 0 n m^S<7> ^H^ffc^SP J fc if 1+ * HtffUBJBE^Ii* 1f 14 HIT 

[01 3 ] x?7?l^t^yntfoF e R AM<r>mM\-%^-tmi&m-Z2>Z>* 
[Ell 4] MF 1 SIF eRAM^)i^it^ti^0T-*5 o 
[ft^l&Bfl] 

[0137] 

1 0 1 ~ ^ 'J =»>*«L 1 02-M, 1 03-TMSI. 1 

io5- sassm*/! * i o 6 - _bg&mji. 
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